Developmental study of hepatic glutamine synthetase in a mouse model of congenital hyperammonemia.
The development of hepatic glutamine synthetase (GS; EC 6.3.1.2) activity and expression was studied in 1 to 112 day old sparse-fur (spf) mutant mice, with X-linked ornithine transcarbamylase (OTC, EC 2.1.3.3.) deficiency. The spf/Y mutant mice were found to have a smaller body weight (p < 0.01) yet possessed a larger liver (p < 0.01-0.05) in comparison to normal male mice (+/Y). The neonatal hepatic GS activity was retarded in the spf/Y mice (p < 0.01) but reached normal values by the 28th day of age, after which it increased as compared to the control CD-I mice (p < 0.01). The spf GS activity remained constant from 28 to 56 days, whereas the CD-I GS activity decreased. A further significant increase in the spf GS activity was observed from 56 day to 112 day indicating its adaptation. The decrease of GS mRNA in the spf/Y mice from 28 to 112 days of age (3.72 +/- 0.25 vs 1.68 +/- 0.32, p < 0.01) suggests translational and post-translational modifications in the regulation of GS activity. The changes in the activity and expression patterns of GS could be due to an effect of the OTC mutation on the hepatic ammonia metabolism. This may be indicative of the adaptational processes in the spf mutant mice, which may play a specific role in this animal model to help it to survive with its hyperammonemia.